Transport and mixing properties of surface currents can be detected from altimetric data by both Eulerian and Lagrangian diagnostics. In contrast with Eulerian diagnostics, Lagrangian tools like the local Lyapunov exponents have the advantage of exploiting both spatial and temporal variability of the velocity field and are in principle able to unveil subgrid filaments generated by chaotic stirring. However, one may wonder whether this theoretical advantage is of practical interest in real-data, mesoscale and submesoscale analysis, because of the uncertainties and resolution of altimetric products, and the non-passive nature of biogeochemical tracers. Here we compare the ability of standard Eulerian diagnostics and the finite-size Lyapunov exponent in detecting instantaneaous and climatological transport and mixing properties. By comparing with sea-surface temperature patterns, we find that the two diagnostics provide similar results for slowly evolving eddies like the first Alboran gyre. However, the Lyapunov exponent is also able to predict the (sub-)mesoscale filamentary process occuring along the Algerian current and above the Balearic Abyssal Plain. Such filaments are also observed, with some mismatch, in sea-surface temperature patterns. Climatologies of Lyapunov exponents do not show any compact relation with other Eulerian diagnostics, unveiling a different Preprint submitted to Elsevier 24 July 2008 structure even at the basin scale. We conclude that filamentation dynamics can be detected by reprocessing available altimetric data with Lagrangian tools, giving insight into (sub-)mesoscale stirring processes relevant to tracer observations and complementing traditional Eulerian diagnostics.
to Eulerian tools, Lagrangian diagnostics do not analyze instantaneous snapshots of the 48 velocity field, but measure transport properties along particle trajectories, therefore recon-49 structing the fine structure of transport dynamics that a fluid parcel has experienced, like 50 subgrid filament formation. These patterns depend on the advection history along a tra-51 jectory, that may span a large spatiotemporal domain of the velocity field, and therefore 
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In the formula above, x and y are orthogonal spatial coordinates and u and v are the 147 component of the velocity respectively for the x and y directions.
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The parameter W , allows to separate a two-dimensional flow into different regions: a 
161
The OW parameter has some well-known limitations. On one side, it assumes that velocity 162 gradients are slowly evolving in time, which is only valid inside relatively coherent regions.
163
On the other side, this parameter fails to properly identify regions with different mixing
164
properties when eddies are stationary and have axial symmetry (Lapeyre et al., 1999 OW parameter we will focus mainly on the second use.
188
Several methods allow to calculate the FSLEs. In the simplest scheme, for each instant t separation, the FSLE is defined in the following way:
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In order to reduce the dependence on the direction of the probing tracer, the algorithm is run 195 choosing three points forming an equilateral triangle around x. We stopped the integration 196 when any of these three points reaches a separation δ f from the trajectory started in x. manifold is a part, the tracer front approaches the manifold exponentially fast. The dis-212 tance δ r between the tracer front and the manifold depends on the initial front-to-manifold 213 distance δ i , the exponent λ of the manifold, and the time of integration t:
Note that for a time-dependent velocity field, the sketch of Fig. 1 
263
For each data set geostrophic velocities are estimated as usual:
265
where h ssh is the SSH, g is gravity, f the Coriolis parameter, R T the Earth radius, φ the 266 latitude and λ the longitude. The data analyzed spans from January 1, 1994 to December 31,
267
2004. From this data set we study representative days and we also construct climatologies.
268
Finally, a Runge-Kutta integrator of fourth order and a time step of 6 hours has been 269 used to obtain backward and forward trajectories in the velocity field for the calculation of 
Sea-surface temperature

273
We used sea-surface temperature (SST) data from the AVHRR sensors on board NOAA lobes are in good agreement with the extrema of the altimetric field, as one would expect.
296
Across the Algerian current, the OW field identifies some possibly spurious eddies that do 297 not appear in either the FSLE or SSH. This is due to the fact that both SSH and FSLE
298
are not invariant under a transformation of coordinates to a frame of reference moving at 299 a constant velocity with respect to the original (Galilean transformation) and therefore, 300 eddies are hidden or partially hidden by the presence of the Algerian current. Since OW is
301
Galilean invariant it is able to detect these eddies but it fails in the detection of the Algerian 302 current which appears as a coherent structure characterized by manifolds (barriers) parallel
303
to the altimetric streamlines in the FSLE picture.
304
Another key difference between both fields is linked to the time-evolution of coherent struc- (dashed boxes in Fig. 4) . Particles in the eddy regions have been advected for two weeks.
344
A shorter advection time of one week has been used for the particles initially placed over 345 the Algerian current, due to the strongest velocity field in this region. The advection time 346 that we have chosen is such that the particles are kept close to the dynamical structures we 347 want to study: a larger advection time does not change the results discussed, but increases 348 the dispersal of the particles over several structures.
349
The tracer released over the west Alboran eddy shows a regular, circular pattern well corre- 
371
Thin filaments also appear for the case of the tracer released over the Algerian current.
372
The OW is designed to detect vortices and therefore its use for barrier detection along the
373
Algerian current is, strictly speaking, improper. Nevertheless, the gyre due to the mesoscale 393 Figure 6a shows the situation of a relatively isolated westward propagating Algerian vortex.
394
The center of the eddy is well located by the OW parameter, but the strongest SST gradients Finally, Fig. 6d parameter has a more regular, patchy structure due to the presence of Eulerian eddies, and 
Time averages of FSLE and other Eulerian diagnostics
Results in previous sections suggest that high FSLEs are preferentially located on ener- 
528
We have tested the barrier candidates against a synthetic tracer advected by the geostrophic 529 field. This test sets an upper limit on the confidence on FSLE and OW assumptions, since it 530 excludes the effect of any factor acting on the tracer except the geostrophic velocity field. At 531 the meso-or larger scales, the OW was found to locate correctly (with errors of tens of km) 532 tracer patches when they were well confined inside eddies. Fluid parcels intruding eddies's 533 along thin filaments are not captured however. Such filaments, as well as the submesoscale 534 structure of tracer fronts, were found from the FSLE calculations.
535
In fact, the advection of a synthetic tracer can be considered itself as a direct, Lagrangian 
554
The representation of advection in the Algerian basin however is based on altimetry and 
575
We illustrate this in Fig. 11 , where the Lyapunov exponents have been computed with 
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The OW on the contrary can be calculated from a snapshot of the velocity field. Indeed,
606
its easiness allows to compute it even from in situ data (e.g. 
641
The fact that altimetry data can be pushed at subgrid scales when re-analised by Lagrangian 
